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Fig. 1 Schematic diagram of the path selection method
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Fig.2 Flow chart of the life prediction using the point method
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Fig. 3 Sketches of specimens and load conditions for fretting fatigue

tests with different contact configurations
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Tab. 2 Fretting fatigue test data from Bellecave et al.
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Tab. 4 Fretting fatigue test data from Cardoso et al.

¥ R/mm P/(N/mm) o /MPa Q. /(N/mm) N,

axial,max

c-1 70 839.2 225 285.3 153 047
c-2 70 839.2 300 193.0 207 185
c-3 70 839.2 225 285.3 261 871
c-4 70 839.2 230 184.6 473 954
c-5 70 839.2 200 176.2 579 954
c-6 70 839.2 150 272.7 671 534
c-7 70 839.2 180 180.4 1 000 000
c-8 70 839.2 120 264.3 1 000 000
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Tab.5 Fretting fatigue test data from Men et al.

W Rmm  P/(Nmm) o, /MPa Q. /(N/mm) N, I Bmm  P/(N/mm) o, ./MPa N,

a-1 20 472.3 99.4 133.7 358 681 d-1 10 400 450 21 628

a-2 20 472.3 89.6 126.6 509 677 d-2 10 400 400 38013

a-3 20 472.3 89.6 118.8 593 547 a3 10 400 350 52 144
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Tab.3 Fretting fatigue test data from Ferry et al. 7 10 400 2125 467292
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b-1 20 239.8 340 56.4 225780 49 10 400 185 10000 000
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Tab. 6 Basic mechanical property parameters of materials

AR E/GPa v o /MPa o /MPa Ki/(MPa-m') n
Ti-6Al-4V' 120 029 910 980 66 0.5
Ti-6Al-4V? 118 0.3 940 985 66 0.5

BT 0 2 41 Ti-6A1-4V 2R T M R 1995 57 1 RE S
BT, BNk 7o fi R [RRE, 26 7 H )
SR T FORE T 51 SCSCHR, TR T H A SCHER AR [
MR TERES BT T4 e £T7H 0 AN S T
) EL AR 55 A B 5 r, Ay P I S A BIR X 07 B9 1 7 FE 5 IV,
Shy BB 55 A BT I AR PR B . TR B LB 2 L
Fle = AR AR BT VIR SF IR (] 7, = 0./ /3 R
AT VT AR G000 | A K 7, BT AK,, X R Y R g
FEATERR IR AL S o A TR

F7 HRNOESMEESY

Tab.7 Fatigue performance parameters of the material

i/ AK
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Ti-6Al-4V 2030 -0.104 382 221 5.5 -1 10°
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Tab.8 D-N,relation formula of materials
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Fig. 4 Finite element models and load conditions for fretting fatigue

tests with different contact configurations
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distribution at the contact surface for the cylinder-on-flat contact

configuration (test a-10)
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Prediction of fretting fatigue life of Ti-6Al-4V titanium alloy based on path

selection method
MEN Haojie' NIU Zhigiang' DENG Ying® ZHOU Wenlong' CHEN Guoqing' FU Xuesong' GAI Pengtao’
(1. School of Materials Science and Engineering, Dalian University of Technology, Dalian 116024, China)
(2. AVIC Manufacturing Technology Institute, Beijing 100024, China)

Abstract: [Objective] Fretting fatigue widely occurs in numerous engineering components and can drastically reduce
their service life. Due to the complexity of fretting fatigue problems, a universal fatigue life prediction method applicable to
diverse fretting fatigue loading conditions has not yet been established. It is essential to verify the applicability of the path
selection method (PSM), which integrates the point approach and multiaxial fatigue criteria, for predicting the fretting fatigue
life of Ti-6Al-4V under various fretting fatigue conditions. [Methods] Two sets of fretting fatigue test data of Ti-6A1-4V alloy
under cylinder-on-flat and flat-on-flat contact configurations were adopted. The PSM integrated with four types of multiaxial
fatigue criteria was employed to predict fretting fatigue life, and the predicted results were compared and analyzed against test
data. [Results] The results reveal that taking the path with the minimum predicted life screened by the PSM as the life
prediction path of the point method is valid for fretting fatigue life prediction of Ti-6Al-4V alloy under flat-on-flat contact
configuration, and can also accurately estimate fatigue life under other fretting loading conditions.
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